In the paper the performance of 18 selected European mutual funds is evaluated. Analysis is conducted for 6 samples distinguished from the period 15.09. 2006-20.01.2012. Ranking of funds is provided applying the aggregated measures that base on well known Sharpe, Treynor and Jensen ratios and four different markets indexes e.g. Euro STOXX 50, DAX, CAC 40 and FTSE 100. In the composite indicators construction we use 60 classifications of the mutual funds.
Introduction
Mutual fund assets have been increasing both in total and in relative numbers, for instance as a share of mutual fund assets in retirement plans. It means that even if we do not belong to the group of individuals or households owning mutual funds, their performance influences our future pensions.
The primary purpose for which mutual funds are acquired and held is for their expected good performance. Mutual funds are said to have "professional" managements which, presumably, provide the potential for investment results better than those that the layperson might achieve by selecting their own individual securities and subsequently managing their portfolio themselves. Mutual funds, however, are saddled with burdens which counterbalance the performance benefits derived from the "professionalism" of their managements. Therefore the analysis of mutual fund efficiency has been conducted since the 1960s by the academics and practitioners.
The global financial crisis, that has been lasting since 2007, is considered by many economists as the most serious after the Great Depression. It resulted in the threat of total collapse from large financial institutions, the bailout of banks by national governments, and the decline in stock markets around the world.
Thus two main questions arise. The first one regarding the efficiency of mutual funds that has been debated by academics since the seminal Jensen paper was published 1 . The second question is if the mutual fund managers can protect the wealth of their clients during a financial crisis. Therefore the aim of our research is to evaluate the performance of mutual funds that operate on the European market. The investigation is conducted for the time spam from September 11, 2006 to January 27, 2012 , applying the aggregated measures that include the results of classical measurements of the investment portfolio efficiency, such as: rates of return, the Treynor, Sharpe and Jensen indexes. We also want to find out how the funds in question perform in different market situations caused by a financial crisis.
Literature review
Mutual fund performance rankings have been compiled on a regular and timely basis.
Mutual funds that have a relatively high position in the rankings tout their performance prominently in their advertising while those that do not search for the measure that puts them in the best possible light 2 . The examination of past performance of managed portfolios has been a routine procedure and several scholars have documented that historical performance as the predominant criterion in fund selection 3 .
Wermers 4 claims that although some controversy still exists, the majority of studies conclude that actively managed funds (e.g. the Fidelity Magellan fund 5 ), on average, underperform their passively managed counterparts (e.g. the Vanguard Index 500 fund 6 ). Gruber 7 finds that the "average" mutual fund underperforms passive market indexes and Carhart 8 finds that net returns are negatively correlated with expense levels, which are much higher for actively managed funds. Ding and Wermers 9 conduct a comprehensive analysis of the relation between the performance and governance structure of open-end, domestic-equity mutual funds. They show that experienced large-fund portfolio managers outperform their size, book-to-market, and momentum benchmarks, but that experienced small-fund portfolio managers underperform their benchmarks -indicating the presence of managerial entrenchment in the mutual fund industry.
Recently, Bello and Frank 10 have given the analysis regarding the impact of reduced expense ratio (by Security and Exchange Commission's regulations) in the US mutual fund performance.
Their results show that both the expense ratio and the portfolio turnover are negatively related to investment performance. Hence, high expenses and high turnover tend to decrease performance (which is in line with previous studies).
Gil-Bazo and Ruiz-Verdú, basing on the US mutual funds, gave some surprising results that funds with worse before-fee performance charge higher fees 11 . It supported the idea given many years ago by Gruber 12 that high fees are associated with inferior rather than superior management. Unlike earlier studies, Gil-Bazo and Ruiz-Verdú 13 focus on the relation between before-fee performance and fees, and investigate whether differences in fees reflect differences in the value that mutual funds create for investors. Unexpectedly, they found a negative relationship between before-fee performance and fees in a sample of the US equity mutual funds.
Mutual funds efficiency has been documented by various researchers who have highlighted numerous factors influencing the mutual fund performance. Performance persistence has been the most popular topic in the mutual fund literature both in the 1990s and in the third millennium 25 , to mention some examples of such research.
The persistence studies have focused on the issue whether it is possible to predict future performance by using past performance records. The topic is very central from the viewpoint of the entire performance measurement industry since if the past performance had no prediction power over future performance, the data collecting and ex post performance evaluation would be a useless procedure from the investor's standpoint. Nevertheless, the performance measurement industry is growing all the time along with mutual fund markets. and the great variety of the mutual funds selection criteria is applied. Also, the spam of time together with the length of the investigated period differ depending on the aim of an analysis, however the latter is usually not shorter than 5 years 31 .
Data selection
Total worldwide assets invested in mutual funds at the end of 2011 equaled $23.8 trillion 32 .
The USA has the world's largest mutual fund market that was worth $11.6 trillion at the end of 2011 thus the share of US mutual funds assets was 49% of the worldwide market. Therefore the majority of literature regarding mutual funds focuses on the U.S. market due to the availability of historic data and the large share of the U.S. mutual fund industry relative to the global share in total net assets. Europe creates the second largest mutual fund market (see Figure 1 ) but studies of the European mutual fund industry are less frequent and they focus mostly on single country characteristics. In the mutual fund selection we employed the following criteria:
-investment focus -regional stock and the eurozone large-cap equity 35 (to choose mutual funds that invest in the most liquid stocks from the 12 eurozone countries),
-3-year and 5-year trailing total returns 36 is to be bigger than 0,
-inception date should be at least 5 years before our investigation,
-equity is at least 75% instruments in the mutual fund portfolio,
-at least 75% of assets are invested in the EU but less than a half of assets is to be invested in one country.
On the basis of these criteria over 200 mutual funds were selected and put in descending order due to the 3-year trailing total return. Among them we chose 18 best performing funds due to the rule that there is only one fund representing a certain investment company in the sample because we assumed that all funds belonging to the same investment company were managed similarly. As can be seen in Table 1 , all the selected mutual funds invested mainly at equity market. Taking into account the structure of investment, in terms of the country and economic sector being the main investment focus 37 , we can see ( Table 2 ) that the majority of selected mutual funds invest in companies located in France, Germany, the Netherlands and Spain, then -in Italy and Finland, while energy, telecom, finance and health care sectors seem to be the most "popular" economic branches selected for the mutual funds investments. We may also distinguish companies whose equities appear the most often in the portfolios of the examined mutual funds with the average share from 2.61% to 4.80% of total assets. These In addition, we also consider two equal-length sub-periods distinguished on the basis of Euro 
Methodology
The aim of this research is to measure the performance of 18 selected open-ended mutual funds that operate on the pan-European market using classical efficiency measures. To evaluate the Treynor, Shape and Jensen ratios it is necessary to choose an instrument that is representative of the market index and risk free. Usually, when domestic investment is considered, both benchmarks represent the analyzed market regardless the discussion concerning the existence of such benchmarks or the way of their selection. In our case we deal with the "global" European market and we cannot point out a single market index since either investments are located in different countries or investors are residents of different states. Therefore in our research we apply four stock indexes describing the European market: Plots of all the considered index quotations seem to follow similar tendencies (see Figure 2 ).
Fig. 2. Comparison of the European stock index quotations
Source: www.finanzen.net.
The German Treasury 10-year bill: Bundesrepublik Deutschland-Anleihe bis 15-04-2016 (BDA) is used as a risk free instrument for the pan-European market because German economy seems to recover relatively quickly from the financial crisis and the German 10-year T-bill seems to be stable in the analysed period (see Figure 3) . 
Results
The presented nvestigation is carried out on the basis of daily quotations of all the analyzed financial instruments. As the first step of research, we evaluate the main time series characteristics such as: simple and logarithmic rates of return, expected returns and standard deviations, as well as skewness measures. We also verify basic hypothesis concerning profits and risk of the investments in the examined mutual funds and benchmarks 40 . Secondly, singleindex and CAPM models are estimated for all the funds and periods by means of different stock indexes. The third step consists of the Sharpe, Treynor and Jensen ratios evaluation for all the market indexes and distinguished periods of the analysis. Further research is conducted applying the aggregated measures described above. Table 3 contains the rates of returns describing the "buy and hold" investment strategy (i.e. the instrument is bought on the first day and sold on the last day of each considered period)
to characterize the situation of the European market. As one can notice in the whole analyzed period T the highest returns are obtained from DAX and T-Bills (about 12%), both representing the German market, while other stock indexes and majority of mutual funds generate losses from investments. There are only 3 funds -Allianz, UIL and RAF that are characterized by positive returns however their efficiency is lower than the one observed for T-Bills. In the period denoted as T1 (i.e. before the LB bankruptcy) all funds but one ( RAF) as well as all benchmarks with the exception of DAX give negative returns. The situation changes in the period T2 (i.e.
after LB bankruptcy) when positive returns are observed for DAX, FTSE and treasury bonds together with 6 mutual funds. It is worth mentioning that two of them generate 28% of returns, which is bigger than the benchmarks among which the T-Bills investment seems to be the most profitable. Also in the periods denoted as B and B1 (bear market) the German treasury bond is the only instrument that generates positive rates of return. While in the period B2 (bull market) all instruments generate positive returns, however the T-bond is the least profitable and generates the smallest return, but one must notice that this instrument has had an upward tendency also during the bear market period while other instruments declined by more than 50% (only FTSE decreased by 46%). Among the market indexes the highest return is visible for DAX, and only four mutual funds have better results in the period B2.
While analyzing the average rate of daily returns of the selected mutual funds and indexes,
we can see that the majority of returns is negative but not significantly different from zero in all the analyzed periods but B1 and B2. In the former period the majority of the expected returns is significantly negative (with the exception of such funds as: BlackRock, Pioneer, SEB, UIL, Veritas, and benchmarks: FTSE and T-bills) while in the latter period the returns from all instruments are significantly positive except the treasury bonds. These conclusions are confirmed by the results of other tests 41 . After the evaluation of classical performance measures, all the examined funds are ranked in a descending order, so the first position is held by the most effective mutual fund. There are 6 such rankings for the Sharpe ratio (see Table 4 ) and returns employing the strategy "buy and hold" (Table 3) , and there are 24 classifications for the Treynor and Jensen ratios separately because these measures are evaluated for four markets 42 . Therefore in the aggregated measures (1) and (2) 60 classifications of each mutual fund were employed.
In our investigation the ranking is made in a descending order, hence the smaller value of MS j (1) denotes better performance of the mutual fund. In the synthetic measure defined by (2) the number of the distinguished performance classes k = 5, and p ij informs how many times the j-th mutual fund is classified to the i-th class of performance, while w i denotes the number of stars in the class description i.e. w i = 0, 1, …, 4 (i.e. for ****, k = 4). We assume that better performance is characterized by a bigger value of w i , therefore for the bigger value of CS j the mutual fund performances are better.
To construct (2) we classify each fund to one of five pre-defined performance classes, taking into account the applied measures of the mutual funds performance. These classes are defined separately for:
1. the Treynor and Sharpe ratios, 2. Jensen's alpha, 3. the single-period rate of return.
In the first classification we start from the efficiency evaluation of the markets that are described by the indexes: ES 50, DAX, CAC 40 and FTSE 100 and rank them from the most (****) to the least (*) effective, which is visible in the four last rows in Table 4 for the Sharpe index. As one can notice the German and British markets always perform better than the French and the eurozone markets although they share the leader position in different periods. Next,we classify the mutual funds into 5 classes of funds that, in a certain period, perform:
1. better than the best market index (which is denoted in Table 4 by ****), 2. better than the second (but worse than the first) market index (***), 3. better than the third (but worse than the second) market index (**), 4. better than the last (but worse than the third) market index (*), 5. worse than the last (fourth) market index.
For Jensen's alpha we classify funds due to the value of the rate:
beta alpha Jensen J = and classes are created by the funds that, for a certain period and market index, obtained J value which is: 1. the biggest (which is denoted in Table 4 by ****); 2. the second and the third the biggest (***); 3. smaller than three biggest Js but bigger than three smallest Js (**); 4. the second and the third smallest (*), 5. the smallest since J for all the analyzed funds is negative.
Taking into consideration the returns from the investment strategy "buy and hold", we evaluate quartiles for the rates of returns generated by all the mutual funds in each period of this analysis, we also look at the performance of benchmarks. Five classes are constructed as following:
1. the funds that obtained either the returns better than the best achieved benchmark for the positive value of the third quartile (i.e. the periods T2 and B2) or positive returns otherwise ( which is denoted in Table 4 by ****); 2. the funds that obtained returns either bigger than the third quartile but smaller than the best achieved benchmark for the positive value of the third quartile (i.e. the periods T2 and B2) or negative returns otherwise (***); 3. the funds that obtained returns bigger than the median and smaller than the third quartile (**); 4. the funds that obtained returns smaller than the median and bigger than the first quartile (*); 5. the funds that obtained returns smaller than the first quartile.
In Table 5 the classification of the mutual funds into five pre-defined performance classes is presented together with the ranking of funds on the basis of the aggregated measures MS j (1) and CS j (2) . It can be noticed that, although the big differences in the mutual funds ranking obtained by single (individual) measure are observed, the application of the aggregated measures generate similar rankings.
Another question that arises concerns persistence in mutual funds performance therefore we construct the ranking of the analyzed funds based on (1) for both pairs of the analysed sub-periods. In other words, SM j is evaluated separately for: T1, T2, B1 and B2, hence in M j construction 10 rankings (separately for each period) are taken into account. While classifying the funds due to 10 performance measures we can see that in the periods T1 and T2 four funds keep their position in ranking (i.e. BlackRock, CS, SI and UIL), while in the periods B1 and B2 there is only one such fund -FT). We also find out that some funds are ranked identically by all measures for the single-period analysis. These funds are: CS, Fidelity, Pioneer, RAF, UI and UIL in the T1 period; Allianz, BlackRock, CS, SEB and UIL in T2, and only two funds -UIL and CS (on the first and the last position) in the B1 period.
Also, the distance that appears between the ranking positions achieved in both T periods is much smaller in comparison to the periods B1 and B2. It results from the market situation since both B periods are constructed taking into account the opposite market trends i.e. the bear and bull markets although both periods cover the time span of the worldwide financial crisis.
Comparing the funds ranking in B1 and B2 we notice that the leader in the rankings provided for T1, T2 and B1 periods, i.e. UIL, lost its position in the period B2 being classified as the 16th fund. While the "weak" FP moved from the last position in the B1 period to the second one in the B2 period. Note, fraction numbers in the column B1 mean that there are two pairs of mutual funds for which MS j is equal so both funds obtained the same position -the average.
Conclusions
In the paper we look at the efficiency of mutual funds operating in Europe taking into consideration the best performing 18 pan-European funds. The performance analysis is conducted in different periods, by means of classical efficiency ratios that are employed to construct the synthetic measure. Our results show that the German stock market, represented by DAX, performs the best in comparison to other examined European markets. Therefore the decision of selecting a benchmark can have a significant effect on the evaluation of a portfolio performance.
Our research also proves that although the big differences in the mutual funds ranking (obtained by a single ratio) are observed, the application of the aggregated measure generates similar rankings. We also find out that there is no persistence in the performance of the analyzed mutual funds. Great differences in the mutual fund rankings are observed especially when the comparison is provided for different situations on the market. Therefore, to evaluate the mutual funds efficiency it is necessary to conduct a "multi-criteria" performance analysis considering different benchmarks, market situations and measures.
We realize that our results may be biased by a small number of funds and the criteria of the European mutual funds' selection, which results inall the funds having to to have a portfolio that is diversified in terms of "international investment". In fact, in case of all the portfolios the share of any individual country was not bigger than 41% i.e. among the analyzed funds there were no such funds that invested solely on the domestic market, which could influence their performance.
